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(57) Abstract: 

PROBLEM TO BE SOLVED: To utilize a programmable 
BTC circuit by allowing a receiver to arrange a sample 
whose absolute value shows highest reliability at the 
position of an input matrix corresponding to the decided 
position of a second binary matrix. 

SOLUTION: At the time of receiving the sample of a 
signal R(t), a processor 66 forms an input matrix {R} 
corresponding to the designated position of Y to prepare 
matrixes {R 1 } and {D} to store in a suited address. In 
basic decoding, suited samples concerning vectors [R'], 
[D] and [R] are supplied for a basic decoder 65. New 
values concerning [R 1 ] and [D] are next recorded. In 
these processing, the processor 66 sequences reading or 
writing to the memory 67. At the last of m-cycles, the 
processor 66 sequences reading operation at the suited 
address of the memory 67 in order to send the output 
signal Z(t) of the basic decoder 65. 
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[0011] 

Considering creation of a circuit such as a block turbo code circuit or BTC(see 
Proc. GRETSF 95 Conference, September 1995, Vol.2, 981-984), "Architecture 
and design of a turbodecoder circuit for product codes'' by Raoul et aL.) which is 
suitable for performing repeatedly decode processing described in the preamble, 
it is apparent the surface square of the circuit will be considerably reduced in 
the future by adopting construction which performs repeatedly decode 
processing in a single basic decoder without connecting many basic decoders. The 
number of times of repetition is represented by a function of the complexity of 
the basic decoder, depending upon an intended application. The number of the 
times of repetition increases in accordance with the decrease of the complexity 
of the basic decoder, resulting in increase of the advantage in the above circuit. 
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oTSfilfeif*^ *©#*§•#, i«ffl8^n»;i' 
#9©«tbfHS'*S*Wfc7'n y *^£MV vT, JE^ZI 40 

-^icio Testis 2&fma>*£v h©-£*l-e*l© 
««CHB^fc*g«©^fc»^ -x^*;i/ • 

*4v?*u mamizm v * &4i*«**3ti * *^tc§a 

awn^M" *;wcftoTA^#l©£#ffc£*?e> J: e> ic 



#ggqzi 0- 1 3 5 8 5 0' 
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Ji*, 2ii^iCj:57 s -^^jat) ! Stag^J$:S# 

u wwDSsn^y-y^tofcawc -e©23eift&#ii52 
©2jw?w©ify K©trfefc*n**i©tofc«***\ 

*n.*rw tmfifc&m%.Miz%m l frrnm&vmm & 

t>\ mt<m%7- FmzxTvzrmz&j&zntcLmg. 

s*^^*, met, &mL&»5&m*#&'<* 
hMzjmt&ttv-fn* -wen. ^j&<ii%ms 

h»*cj:*as3«i[-9ffcffl^9 i 's»^«^*nTfey, s 

£>IC 3Wbfe«^&«6*i«X*fS!I©*>^^» 

Cfitf* Y©ttKfcft&-*-« fc&©^n S > 

il, ISSBY©egtC-e©3W^«fg©m®ffiS:^1-7 i 

J^«RlW"*fe»©*ib^«r**ltv^«, -/n^v^ 

[0 0 2 7] *^©fiS©#g^UW,tCo^Tli, # 

n©a®i:#tirTmf^g, mmmmmmizm-tz 
MT<nmWfrm*>Mztezv&zt>o 

[0 0 2 8] 

[^©^S©^§] EP-A-0 6 54 

9 1 OKWB©a«F#KaW-«fi«l»fiiyn-fe^ 

{c§s-rs «fc vfmzmicffiiz, m 1 ~ 5 kbsiltz 

©as^g©ii9!S:ffe)ii:tc-rs„ -^t?i±. StSHB^! 

IS. EP-A-0 6 54 9 10Jf>, feSV^i, tfe£ 
©J. Lodgefl6{C<kS|&S:iC : fei|E^S*lTV^J:e) 

[0029] iH^te«^ fisaf^sMf 

h a j 33H1SI1 0©^-y*^ • 3—Sflzm- 
*A*CTKl/^flB6a*l«:«X (t) 

QR8] 

z.©##x (t) tt. Ti-n^fg-^-s (t) »e>MH( 

at. 1K& a j sldU SteUfcIfy h&QiU. 

WPeoj6M©M*i:*ii:K:3ft*. h (t) tt. 20 



13 

-hT£^LTV*-5 0 -3- #1214. ZfUv 

tW&tZm^T. fl»Y (t) &$8srrs. @ 
G&9] 

tytozv\>&m**mmtv*>* (t*<t> . sl 

Rffistt 2/-4rs/*Y (t) 

■•♦■*flr-»S/— «r>^K38BW*. *B»*-'ir*/MCW*L 10 

HRio] 

f 0 »4, KasstcDinHBre^u, ej=2, c 

j - 1 SiSS 1 5 <D7ZSr-r&tot£tlkm* 

Rj=ej + Bj 20 

*»;, 2VM=*WHM\ ¥*£#0-e. «§IHigal4. S 
/NJttCioT**^. tSoT, WRl 60Dffi:£fC£ 

DRll] 

W-TjRjhQ-jr) 
[0 0 3 0] ^-v*;i<- -r3-#l 714, 15- 

GRl 2] 

OKI 3] 

•j • 

its ^•r*;i< • ^n-#\z£^TWbt\td&&X'$>Z>e 
flWW7 s 3-*'l 814. ^ ^*^/"5 s 3-4fl 7 40 
tC<fcoT#«&3*VSfcfy h^e>7tnms (t) & 
WWW*. 

[0 0 3 1] 2fc#§i9!«, ££LT, 3-dfl 

2aa t ^*^/-7 i i3-#i 7tcjsi-s., se^r. se> 

«. mpeg (mw®ffi&T&oygmtvm>r 
ji-zn %miz&-3\, \ximt& z timmx$> y , s 50 



4$g&¥ 1 0 - 1 3 5 8 5 0' 
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Ml 3&tf$glS$fl 614, J&V*e>4iTV^<fiaK^r* 
[0 0 3 2] ^-Y*;H 2CJ:oTffl^&*lS^nyir 

oaetgHUMftd; **U4. -tft*rw (n 

1, ki, di) && (n 2 , k 2 , d 2 ) ft«jt&2-3CDMI 
[0 0 3 3]' H2CI4. «feZ>*m»Tjllte£tl« 

6<t*f^B (a) KflEoT. kiXk 2 ^»y 
£<fcoT<eiif#£*V5 Uf*;^2 1) . #tic, ^n?$r 
«F9C2)W. fm {a} CDki^JtCjimstu iWCio 
T, ki^tn^J^Jfe-S^J {b} #ffi€>*l« 
rv^2 2) 0 *9Hf-C 2 &4, «W9T?»*©"P, fr#I 
{b} © n2 M©k 2 f4. fm (a) CD. MtLKC &$J0> 
kzWfcHCT?**. #CtC U^y^2 3) , ^D'^ 
«F*CijW. fm (b) ©n2*l^*i*lxlCjgBStw 

ftSjBR. -?"0>c jf£$H4. ig^Y (t) CD7£T*g®gg|l 
3KjB9cfiaa*l«l^y hT*&5 Uff^24) . «F 

■^ciJ*. ffiSE«reS)S©T?. ff^j {c} ©ntfroki 
14. ff^K {b} co, 09*54. SSJ©kif5i:RfDT'fe 
So *£oT, {c} ©kie4:k^!lCD±*3eiWWd' 
14, {a} i:HBTf*y> fT^J {c} CDfifiOD^ 

♦Ui. {c} <D±xamifi, f^c 2 <ztfW7-F 

[0034] • 1 7 «. £t4«K'9ft# 

$tiTV>* 0 3-4fl 2KJ:o"aB*a#ife' 

-TS##R (t) ©niXn 2 <Z>-b->^Rji,j 2 (IS 
jl^ni, l^j 2 gn2) ^e>Jo4S^ny^CDS^, 

{R} fc«|$3*v& »r'^3 9) . 

[0 0 3 5] ^CDniXn2<0-9'>^*»6*5>S> r ny^ 

JB^&JteSf 8 -*^ {R ' } tifittU *<Df8&1i\ 

2m& c-i*fett+i) -e&y, m -ttv^n. a 
*«w (R) <nm&tzmroy!(tm. Dji, j2 = 

sgn (Rji,j 2 ) =* lS*t, niff2feffn2W*»6 

^sa^^fM {d} s^s-rs3i:{c«toTOTfbsn 

* Ury^3 1) . 

[0036] z(Dwmm. Evm&iuxit. v^<o*» 



(9) 



Hffim 1 -! 0-1 3 5 8 5 0" 
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[0 0 3 7] #M^fy^3 2*fefi3 3{C33WC, 

^"3 2 £fc»3 3 fcfc, ^.©ff^^-R ' 

{R') K3lta*l*7-f^/*U>y 
fc*ft-*-3i:«w«BT**. 10 

[0 0 3 8] J&yfZ 2%&3 3f±. ffMODff tJ!I<Z> 

asDfessrrsi:, (ra*bic&&. a^^>v^3 2 

hZtu fMmi2tt- iK*flW»fea*i*. {R 

3W. ^CifC^-cJV^TiygStl U-r^^3 7) , 3 
*UC<fcoT v fx#l {D} Jfctf {R'} ©Jfcd>Dj f j23ttJf 
R ' j , ftOttt=.tjmm<b1XZ> ( 1 S j ^ n 1 ) . 1g# 
fl»?y^3 7lC«a«bT, *BWU2fcain20>Rfc© 
J£$& 3 8 jb^TtotlS. J 2# n 2**0 * & "WMUi. £ 20 

9) , flt-^ffc^-f-v^S 7^»Jig3tlS. J2^n 2 fC 

tpeym^tv-j 9 )\s<Dm<Dim v - h*agg^y^3 3 



(D) at? (R ' } O^Dji.j&^R ' jl,j<D*ffe& 

fiwufiw. ^tx^y^f4 ziz^mbx. imc 

j i*«ni5t!ii©**Tf*Wi. KM J 1# UWfcEtf-f 

KWiw^v^aswirru tf«asRi^2mi:jti{ 

(-r*h4 5) . i^2m3»C!)*iTf»ii 
*&-fS. • i#2m{C^L<fc5i:, mGD&#fb1M 9JV 



GRi 4] 



assisw {d> *»&»man*. H2»c8BtbT±3«© 
*u>reiiBiiMF9Ci, ^fciiB-rsfc, © 

GRI 5] 

tt> tm {D} ©g^jCDkifi'il^K^k^C^V^fS 

GRi 6] 



GRi 7] 



30 



l*Vl| < H 



VJ* ri- 



tes ##-l£fc«+lT*&>J> #0*fcttl SriiSJ: 
[0 0 3 9] *^W<Z>S©<D|a(S^!lfcet-tS, -5 s -* 

^ [R ' ] Stf^^* hA- CD] ICflSI&ifeLT, •£ 
4v«W ?-*fm {R ' } AO^ffJ'J (D) GD*B# 
fl» HM5. R ' j = R ' j , jafttTO j = D j , j2 ( 1 S j 40 
Sni) *^£*V-So S&»C (*^y^5 1) , 

CR ' ] ©«%flMK©ftV*p«W*8', 2jg 
S^L^vMB (-fefa) tcg=fci£v> [R ' ] co^tcv- 

rl. r2 rp7?^Stu - 

BUS] 



50 



[0 0 4 0] ^ti&p^MUmidn«2:. ^$ni 
CD^X h • i/-Tyx<D*tl?tl.£m£'<* CD] 

k cui] cui] 0*7^5 

2) . #>7-K CUS] «. p®J|gr 1 r 

CD] OD^-r5ffc0-{C^b<^S«fce){Cfi|fi&S*lS. 
UjS=Dj (j*rl.-. . . , rp<ZX©^) 

tftlts -SStc, CD] atfsfc&-rSffc£-i:HJI 

«:51o*feti2o<Z)fi)^^L/()Mi^^r7-F ru 
Sj ftdMtrs^ -H>T?&.5« q=P (p+1) /2 

= 67?, q = 2 1CD^, */-*rl/% CTS] fttF 
CUS] tt. TSB05«te){CLT«S^-tS 



(10) ^SWlO-1 3 5 8 50 
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* p = QO>SM0yr7. h • t/->r>^ [Ts] f£ - 1 ( 1 ^ s £ 6&tf j * r s -e&&. © 



* ... IT 7 ) - ITM « fT 1 ] 
«*] - £T»J • IT»] 
IT»J - IT 1 ! « IT* J 
- (T»j • CT»] 
IT") - tfl • |T«J 
tl") - [T*J • |T»J 
£T»1 - IT»1 • IT«J 
IT" J - (t»] 9 IT»J 



(T»J - tT»] • IT*1 

(X") - IT»] • (T*J 

I***! - tT»l • [T»J 

It 1 *! - £T»J • [T*) 

tT»J . tt*) • [t*l 

IX-J - |T*J • {T*l 

Ct«) - [T»] • t T»J 



BS2 0] 

* RH = IT) e [b] for i s s s q 

[0 0 4 1] ^jgg*-r>y^5 3K:;l3VVC, Sfcjg'** bJV 

id] rvvvv-f <&mm&itt*mmz 20 

r 1 e kamp-T^-^tffflV^tl-S (1968^, n 
n-3-#©V$m-fc^##e>fflJ£3ft£E. R. B 
e r 1 e k amplCfeS fAlgebrio Codi 
ng Theoryj Sr^Stlfc^) . q + lCDS* 
tS^ffcfCfcoT, W%C\<D<i ' (Dim?- F 

cci] cci] «we>*i«. 

-#T?t£ #t3£<Z>^?-F#, «»ffal&RK3UBKCt> 
feoT31tlS3i:=&*y> «CfirT?tt. ##*^fc»J^, 30 

3^T^V%^i:=b&S©Tf, q ' ^q + llCfc*. 

*»U &%Ciim£&%& (Wis, fcUfctt, 

ffitf (di-1) /2SiA*V^) , fm^-* 

[0 0 4 2] io^ofeq'0fff?-F©W^, 
-# • h;i/ [R ' ] izmLTmM<D=L-9V v F8E 
^Md=|| [Cd] - CR'] ||2&^-r%© [Cd] tm 
^StlS C*t-*75 4) . iCD«7-K Ccd] «. & 

q^^u- k©**^ mm^v- f ccq 

£ UT, f 8 -* • "C* h/l/ CR ' ] frboz.-? U «y F 50 



BBHM C = || [cq - [R ' ] || H*mm>%a>im8l 
$nS„ Ftt, V- F [Cd] cW@^r<Z)tf 

- Ft LTf«ffi1-53i: Af«riB*i«-c0'7- Ftcfc*. 
[0 0 4 3] IfiE^t^ CW] (1SJ^ 

ni) ©J*£Wj Srff^Cf -SfettxD^-^^ygatl 

7. h • *rrv Zf5 6 S:HS6LT, F [Cc] © 

F CCd] ©j# 

cjd) . mm%y-F [cq «. j# 

B&2 1] 

[0 0 4 4] ^©^C^CSaMC-Mdfcfc. SKJET? 
feU, fot, | Mc-Md | =MC-MdfC«:Sit*^ 
A^S. • X-r-y^S 6fC«fc^T, CjC=Cjdtc«i 

5;ifc#i?!e>;W;:fc.si;, BP*., n>*L/>h-r7-F 

B8C2 2] 

ZZ.X\ j8 itt. iE©«WWtS:*LTv^. UjE^ 
W J ©ff®g&, fiK^l^j CR ' ] <D^$ n 

fenti, ^jtti#fiuew-f>^u^>h§n Uf 

[0 0 4 5] j^nitc^b<«;S2:. fl/-^!Wf7 
U W¥tCX.*rv?Z 7ifi. 7 s -* • ^ h;i/ [R ' ] 
RZMfe'<* bfr CD] ©JEgf6 2{C«koT3irr-rS. 



(11) 

19 

m-te^t hJl> [R ' ] Hu A2k<* hJl> [R] (-£© 
#^#Rj#A#f??!I (R) J^SfffiStlS, IP*), Rj 
= Rj,j2) SHE^M/ CW] tcsrjOfW^Stai 

zmrtt~Mt.®mz&L^tfr&2tiz. BP-fe, [r 

'] - [R] +«i CW] T*8>S„ iffe«:8lyt^ hJls 
CD] 14. ^•3 t y^5 4K^SV»T»Ranfefi»»7-K 
CCd] tC^UAfc^&SflS. 

[004 6] &^gf?§g©#£, ^ff^5 9C^V»t 
^^S#£icMv^*iS&5£ (2) &©J:e>lCg 

£&*e>*i-5. © io 

BR2 3] 

w j - 

[0 0 4 7] ^-^fT^JcDfT^JS-f 5-r-# • F 

A, *anift*an 2 K:jKgJM« *T#J {R'J , 20 

{D} , {R} h;i/ CR ' ] , CD] , CR] 

KL£«HH\ ft** hKfittWI, 04 CBWLT 

[0 0 4 8] MMNRaifttf/Sitt. m<D7U-**r 

3 £ *» e> -*©iareiBfw©BiiBtt«<**. a i 

&Ot/3i<D«l4. ■«p#»7-I<S8**-T-y >f3 2, 3 3© 

©#g*u\, 30 

[0049] •±flBK«^ti : fe^<oeiB®«Ri: l/T, 

®5{C}£. 20(©HD^C?^BCH (64, 5 7, 
4) ©SKCO^IC, S/3:xl/-2/aMC«fc^T#e>*l<S 
S /N ttE B/nO btCDWlBE RitfatSifl 

T^So fx&09!J©^#fb Ury^3 7, 

4 2) {C/BV^tlSS*^-^;*, «WEP-A 
-0 694 9 1 0Kffl$l<DM&/i-i?3>lZ&$m 
^ *94 3 0 0 0CDH3iy- hSrigJSIil-rS. rtl^.4 
3 00 0©y-h©^^ 25000©^-K HP 

ISB&<3D5 9%#, fHE^h;i/ CW] ©it»Cjg^ 40 

04 \z.^tm^mit<m^, cw] ©ttswc 

#1*. 4 3 000T?ii^;<*U20 50 0coy-hic:«feo 

t**s*i*. msoy*mz. mmmim (qps 
k) .^ste&ffi©^^^^^ h • >>>rx- *-v*/i/ 

«4t^y h-eje»fta*iTv^*. • h;i/ CR 
'] cDp=4CDS^^^ejiieastisq = i 6<o-f\x 

mt*nt^ 2 m= 8 ©*^<7- KSSfc*^ flgfc 50 



0-1 3 5 8 5 0' 

20 

aiO^LfeHti. 0. 4, 0. 4, 0. 5, 0. 
5, 0. 6, 0. 6, 0. 6 5, 0. 6 5T?&U, ^gfc 
/3if±, — 5t<Z)££-e&o£. fiP*>, i8i=7-e$>S 0 ft 
ICtt. EP-A-0 694 910{Cfi£oT, 

tt. ^^*>M9^fb*^t^{c|gia9$ti-SSil^$ 
Jvcv^s. S^-^taiMilffcK: «fc oT£e*ttiBffl# 
fb#, 1 0-5<Z>B E R©#&, 0. 15dB*»CW* 
§©8:l?!e"C&<5o HiiSCD^SSISfCSffilLT, 5 0%© 

[0 0 5 0] 06fctt, Mv^4x-5S#^jWi3£T-& 
^©^ft £»t&tfHCii Lfc B TCEffi&l 7CDT 
r-y^tt. BTCEIW<DWir/n-fcV'9-6 6 

oTH9JS*l* (V^<-338N3DBI»6 5fcfiWl/T, V*< 
S) . RAM^^EU 6 71*. ffij {R} , {R ' } , R 

tf, {D} ©1^>y;^©iB1i^csv^e>4^s. 
[0 0 5 1] ^n-fe^-9-6 6ii. S3©«@g7n-^r 
-h(CJ:Sm#fbS:^-rs. <@^R (t) ©■9->^';i/ 
Sr^m-Si:, yn-fey-9-6 6l±, A*fT?a {R} S:^ 

mi (R ' } {D} ?:mSLT Uf^3 1) , 

««a«Moiimw«?ff^. «**a-fft3 7*fett4 

2tcfcwc, CR'] . 

CD] , CR] lcBlt-Sji^-1-S-!?->^§:» 

vwtf&>mfm»*fti<\ fcic, zitbe>©^^ k;i/ cr 

' ] &tf CD] tCS5-t5«rfe^iS:fa»t-Sfe«t), 

m#<&#z (t) s:^yffi-rfc«?x, ^^U6 7®i«^r 
*tki/^ mm {d} ) ^^ttsflKis^utif^Dii^ 

[0 0 5 2] &mOZ£1M£, ^#fb©fe«b{CHDBT 

yn-fe^-^6 6©^^y^3 0\Zi&tf&Kjrfffl {R} 
>&c«fc»J, ^-r«yy4 6{ci3WS^^vh©«rffitcg9 
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[0 0 5 3] zfUtfrHZsyit. m7lzm^bfrZ>£& 

«WWC««S*l« (02©Xff^2 2M2 3) . 
S*n-^f6 8i±. n-^<D$!fffiJ:7air*y-y-6 9&Cj:o 

T«H»S*i«. RAM^^'j7 0[t fr^U (c) <jy*y 
[0054] fg#x (t) (Dzmv-yJjUDzfnvtr* 

%m-S>£ (k = ki. k 2 0)i:£, u = l, 10 

2 k-XfC§8LT, Z.ZLX'&a. n £&xi-£tl 

ft) , ^niz>y-9-6 9ti, ilffftlDfeft. fJW 
{c} CDSfcStfr^re&ft, kifSfetfkaWJfr&fcftflOT 
{a} Sr^-rs^ft, 7 0tCfcttft^&8# 

tt&fr^. ni+n2ffllfi*«F9ffc|fe, A||fi$f {c} © 20 

ifvhjtf^y 7 0T?#&*i«j:3K:fcy, ^n-fev* 
6 914, mHRc«9Y (t) &#&-rsfc«\ 3(Z>* 

^y ©aa+sr Ku^c*w*ii»JRy»f^Q«o*ftf 

fg^Y (t) CD23ft9->yMt. n = ni. 

n 2 60££, v=l, 2 n-X-YlCBSU 

[0 0 5 5] n-^^n-^^n^^i/^Ocj: 

[0056] ffimm&. zfuy^^ytri*. %m%& 30 

{a} <0lfyh«ki:«Wlrr^#^O 

£ n - ^SttJ^n- 3-* 
tt. zifi^RXA^, #^nv*a>««»ci*f5W {c} 
©Mf5t-Sfeg{ciBg$tu fiksiiftify h c v *»& 
l43IH&<**iftz:£:K:fcft, h («*. 

fcfc 0) tC§8UT, f3OT (a) |*IC;&tt«X6>ttK&ft 

j£*ft. 40 

[00573 znbmmzwz-fzfcisb. n-<$c%& 

^flB&ilE-rft. £<o«cd#£, kisf?3trXk2W«»&ft 

j&*gSTfft= ^30. Mi. j&tfnx-e&ft, fiW 
{h} ®^T©fi^tt0t?fe5 Uf»^8 0) . ftft 
nxl4, *-5^y^8 HCfikvtXfcittRStt. nx<X 

-?*v, ki3fctfk2«SfcLT, l-ro^f>^U^>h3 50 



#SPP1 0-1 3 5 85 0' 
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*lft C4^gVt£>*lft3aBBe04te; -f5/$Mj*>h 

s 8 ^ 8 2 toR-r^seicfieo rusfes tis 

0^ ii:k2flDI>Bc***i6) . ^y?8 2®flft. h 
iJ^Offlf^ (-r*h8 3) , T-*h8 3<©£ttf{r 
C £tfM(jtt. *T-v78 4Ca3Vvrk2«:Ss£LT 
l£fcM>*y*>KS*l*. 7-XS8 3tC«fcoT, h 
i t j-0Tf**££jWfr*»fti:, x^v^s 5fc;J3v* 

T, i©*&hi,jlC|ll3WWy^T&*U Jt«8 1^. 

*lft. JttftX^y^8 lfC<fcoTnx=X-efeSZ.fc^ 

[0 0 5 8] _tiB#«I{Cj:oT, fr^J {a} 
ICfcttftSEfctbfy h ©fegWi^-^S&b^rigtC^S., 
Xs6i«ki3fctfk2©fflBW**«&, ^H4l455£T?& 
ft. SP*>, ±T<?>m\ ^T®Wi:HB»CDhi,j-l 
CD&S&filAft^fC&ft., *&H4}fr 
6®«8*i»*«K3llit&*i«. S9K14, ki=k 2 = 
101?, X=3 0O (2<Z):tfy*;*t4hi,j=0tC*|J& 
"Tft) 4*)fe©»aiCfcttft45W {h} (Dl-ZXJW^tm 
3*lTV>ft 0 

[0059] hi,j= iaM&iz.&tf?>X(D&moymfe 

& 6 614, -wptw aflww** 

#yn9 ^©jfi^Lfetf^ h a u a<gffl«3*ift::i:foS; 
ft, flW {a} ©flffiKBTCftfJMRtfaiM&^ft 
-£fV#>tft, 2-OCD-t— ^l/x (u) ; y (u) (IS 
uSk-X) fctfUWft. 3tvej^-^i4, x-r-^y 

^8 6tcs^T, n&feomfz. iero (i 
= 1, 2. . . , ki) , -etr, =S4t#{c, &mm<D 

Xmz (j = l, 2 k 2 ) , hijsfcl i:v\o 

feRW {a} ODfiSi, j &§f»JSTft3^{Cj:oT# 

?>4Xfto 

[0 0 6 0] EH80#Ml±. ^-tJfJt^n-^^n 
^^^y^cilTOgSixftCD-e, -?-^;i/x (u) 
X&y (u) fcfBfU {h} «. ji^yicfiWSftTV* 
ft. tfy ha u CD#^n«y^#{C 3-jfl2C^nt 
914, Xtf-vf*. 1 CfeV^TTIHKlflEoTf^ff 

{a} feffcfifc^fto 

ai,j=0 (hi,j=l<D#^) 
ax(u),y(u) = a u (lSu^k-X) 

[0061] wmtmrn^u y v 

twfeV^ CX^v^2 4) . Xfy^3 0IC*W*O!I 

{R} Of^tCfiV>T, f3-^fl 7C0^a-fe>yf6 6 
tt. 3*ie>CD^glC *C!)«F93!(<lfvhai,jfflK»CD 
^(Cffi^L m%XL a i(j =0O#^®-l) , 

<D^:<ii) S:^-r*>^';i/Ri,jS:@Bgt-ft. 
[0 0 6 2] ttv9&MbtD9&£. (XrvzfA 
5 ) , 614, © 
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GK24] 
GR2 5] 

[0 0 6 3] stypfrvytfizmhx. -fnf^^y 

wo. mm m^ommm&^s^^ x= 

o) S:3as-rszii;tc«i:rDT^i:*^j {c} <oj&a<D 
»JffiS*i*ify h»n-x-YfiO|gfcSiLfeRYfc3- 

fcSfcfy McHtT. fr^a {c} fcfcl7-aY©f£g£& 

[0 0 6 4] m^^S^tSfesb, -n-Xmf 
?3-#(DZfUlZyV-Q9, 6 6& 08tdfeWS¥li 
£W8«0>, -€-07ni-^V-h*^l OfC^StlTVNS 

{h} CD#C7£teU nifi t fi.Ufn 2 ^IlCSSiStu 20 

i, J. n yOym&lZ. 080>#JS{CJ:oT 1C 

t3j£3*vSl&#S:fif^ fr#l {h} <Z)^T©^0-{iO-e 
&5 Ufv^lOO) . Jg^nyli. Xf^yiOl 
tcs3v^Yi:.fcag3*u nKY®^, JBSU&tfj 
tt. 7fv^l0 2Cfi^T, **l*n. ni3feOSn2ft 
StLTlTo-f^U^hSftS CaWTCMv^ti 

JKtflSJ^K, lfcniCDIB. 3fclK. 1 iM^Wtffil 
f£3*l.S) . Xfy^l0 2®ft, hi,j*0®^ 

(Whl03), M 0 3©S«lofC, #ifg£U 
tt. -X^rv^r 0 4\Z&^Xn%Z.m}l\sXlic.»4y 
4MJ*>h3ft*. WKO'kiot. hi,j=0 

J*£hi,jlC«2jWSy3T&*W Jfc&l 0Ut«^ 
tCJiSfiKC, ffi§nx^ 1 0*y h 3*xS„ 

■5^, ^©fsmawMtr^nSo 40 

[0 0 6 5] _hIB#JE{C«fcoT, {c} ©fx&lEW 

<Di%-te$mmMiz&£, mtf&tm& Y#ni 
%&n2<nmcx'&zm&. *3-msm&iX'ibz>. 

<£. 01HC&. ni=n2=l 2T», Y = 24 (&<DtiS 
{h} ©lo<0?^S:^SnTV\5 0 

[0066] jmt>v*y?* j rvyyK.ffi&Lxm\ l ^ 

(X*0, Y*0) , ffn {c} ©ff&tmfKfe 50 
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tt£Y©fiS<Z):l&-H£J£ Y^iiiOXgggCT'^ti, IE 
I5*m (ki=k2^0fni=n 2 ) <Dm&lZ$&X&Z>, 

^■dT*fc^e>& aftTt>r«»«5** 

7?$>*. B12ICI& ki=k2=10, ni = n 2 =l 
2, X=3 0, Atf, Y-2 4CM§f5WC.&tt*f5£fl 

{ h} © 1 -OOyB&ifiji-ZftX^&o 012 ®^<Z>3if <v 
^KSfflUSJlSn-X-Y-Q 0<D\£y h c£, jet-j- 
it, a-4TKlJ:oTayma*l«-. 

[0 0 6 7] n-X-Yffl^hc v ®eilt 

4«u n-^cKLT, TfBSrl^i-rszihfC^S. 
cv^cx' (v).y' ( V ) lSvSn-X-Y0i^ 
«R09BWKx ' (v) , y ' (v) I*. Xf-yfl 0 

saestw (01 0) . met, 

17CD^nt9*6 8tt, Ts-rvrTZ OfCfcWC, 
{R} fiOa^tftffiBcSMHt^^Byi'Cn-X-Y 

> r v ttERf*. 

Rx' (v),y ' (v) = Rv lSv^n-X-Y©»£ 

Ri , j = ~M (tt6z&©«fc 3 fc h i ,j = l X &tit£) 
Ri , j - ± e (h i , j - 2 T-2feft«) 

[0068] k 6 «. Yam&mz&n&m&Mmix 

So 

[0 0 6 9] RWSfflW. h if j=l©J:e.^fcfy f> 
U>^S:ji3nfe^h (h if j = 2) (CKfcU£tt£ 

\z-otixmtz.t\z&?>. 

[0 0 7 0] 2oCDWC^2WgFtBCH (3 2, 2 6, 

4) am mmmm (qpsk) izzzma 
>^>v>j>^^<zyisifcb^ -e^tu 013^1 

• k = 6 7 6 

• n=l 0 24 

• d = l 6 

• W8%& 0. 660 

[0 0 7 1] 01 3S.tfl4tC;j5^T. ffliSSlli, ^-V 

• ;i/?Ttffca*fT*rtV3i V ^^CO S /N JfiE b /N 0 <D|9 
&£bTtf)2iiX7-- b-h (BER) CDitS^ 

u>y (x=y=o trntDti-fs mm^t&m=4 
vji?)ixm>&&m&zmm2ti&. 

[0 0 72] 013ti, X=3 12, Y = 0CDS^{CW 

s-r-s, ap-fe> =ff^ffc-r^#4S-^ny^^ k-x=3 
e 4flm^v h^e>«i«3n. ^-fts^^ (k-x) 
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/ (n-X) =0. 5 1 l-e&U, tot, SMLfc©$/ 
•W>Rg#Wi. 0. 04dB?ifcS o ffiUV. 1~V. 
412, ^tl^tU m=l, m=2. m=3, m= 

Z\£0fifrfr$> o 4iM*;i^tCBER=l 0-5&#5© 
(C^J&S/Nifcfi, 2. 9 1dBfC^L<, dtlWu 

^y^RS#S:»<r2. o dBS^s-fiitc^-rs. zay 

«^aac<fcoT, 3fflfcJt©S/iry>IWHC#bT3--y : 10 

[0 0 7 3] 131414. HtJBTCEIKA^ X=0, Y 
= 10 4 {CJ&£ J; ^ ^U^tzMf^\Z.m^t 

HP*., #KH9flz7n vfjW. 3 4 8 if-, 
<, n-k-Y5Wlfvh*»6«Wtan. f3HHB»# 
k/ (n-Y) =0. 7 3 5"C&y, «ot. SUlL© 
5/-vy>IWH*. 0. 8 1dBT'*§. *S«V. 1~ 
V. 4tt, -e4Ve*U UJ/ytatSflfel^ 20 

#?S*l<5^£*D, m=l, m=2, m=3, m= 
4<D(|[«^^^ < n4HC#6#lfc'ttlB&RL , rv^«. 4 

S»£ OSflt I V) iZMLXm^mit(Dt^Z 
5. 4 * ;i/^fc B ER= 1 0 -5S#5©{Cig>i|^ S 
/NJfcl*. 3. 7idBfc^L/<, ititt. 5/-W>R 
#5:^2. 9 d Bm*.2>mK.mm-t?>. ZLCDffim&ZJ: 

£&£y&Mt3-frS3i:&<, n - kJ^T^^CDSStCD 30 
[0 1 3 *miiz£ a iz*<BJI8ilcpJM »rtSfc^ 
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[0 5 ] 03 4 &C «fc *K*tt^®eiBfco**$r 

>M ! 3 : #ftlllfi&a)-?-ti-€ J n<Z)^n * *0-e&5„ 

[07] #$8^fC<fc£^*;i,&4Hf«&a^-*'* 
;i/^ftEIBI<B*ft^n<z>:fn y *0T-&5. 

[0 s ] mz%<wmizm v& d timm&m y ^ x 

[09 ] 08 <B^amm&&t#<i i r>r5 at* 
s. 

[0io] aflF&a/O^-vU^iOcfflv^ifcjtf 

[0 i i 3 108 ©^pgos^^-r^-^^^T* 

[01 2] 1 0 8<D^<Z)i^£^-*y-V^AT* 
[013] U 

[014] «3;TtJfeBt»»&tf A>**ir U >f & 

i o <&tm 

1 1 mm=i—sr . 

12 ^r*;f 

i 3 mm 

1 5 §#§S 

1 6 mm 

17 ^r^/i/'^n-if 

l 8 -^as^n-^ 

6 5 -S^^n-tJf 

6 6, 6 9 ^n-fesrfr 

6 7, 7 0 

6 8 S^rr-^f 
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